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8.0 OPERATI NG CONDI TI ONS

8.1 GENERAL

This section describes the various operating conditions
i ncluding start-up, operation, maintenance requirenents and
safety issues of an LFG managenent system such as a fl are/ bl ower
station. LFG treatnent systens, if incorporated, usually involve
nmore conpl ex operation schenes. The operation and control for
t hose systens are site-specific and will not covered in this ETL
because of Iimted use in mlitary installations.

Typically, start-up and the first year of operation and
mai nt enance (O&\V) of an LFG control systemfor mlitary landfills
are performed by the contractor. The start-up procedures,
however, are described here for reader information.

In general, a start-up plan (or procedure) should be
prepared for the entire LFG control system The start-up plan
shoul d take into account the system s design objectives and
conplexity and will enconpass:

° prestart-up checkout,
o prestart-up testing, and
° the actual start-up

The prestart-up is just a reinspection prior to prestart-up
testing because during construction, each conponent has been
i nspected for proper installation by a field inspector using a
construction check-list. The purpose of the prestart-up checkout
is to verify that the conponents of the systemare properly
install ed according to plans and drawi ngs. The systen s Piping
and I nstrunentation D agram (P& D) and the As-Built Draw ngs are
t he best docunents to use to verify that all equi pnent, piping,
and valves are installed. The electrical One-Line D agrans and
Wring Diagrans are useful to verify electrical and
instrunmentation systens. G ounding of equipnment should al so be
checked. Vendor's certified shop draw ngs and operating nmanual s
for equipnments are inportant docunments to check the equi prment
installation and operati on.
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The pre-startup testing is designed to verify integrity of
the systemprior to actual operation. Conponents subjected to
the prestart-up testing may include:

° pi pi ng and ducts should be tested for pressure or
vacuumto the design requirenents;

° bl ower, condensate punps should be tested for
operability;
° el ectrical wring, and lighting should be tested for

continuity and/ or danmage;

° anal og control, if installed, are tested with sinul ated
signal to verify operating ranges; and

° val ves are checked for position and operability;

° flare fuel -assisted equi prent should be tested for
operability, and

o Where on-line gas and liquid sanpling instrunents are
bei ng used, calibrate the instrunents after all other
system conponents have been tested.

The actual start-up can begin once the prestart-up testing
is conplete. The start-up should proceed slowy follow ng a
start-up plan prepared well in advance. This is extrenely
i nportant because LFGis toxic and flamrable. Pieces of
equi pnrent that can be operated w thout process |iquid or vapor
shoul d be started first. Al equipnent to be on "Stand-by"
during full operation should be started before process equi pnent
is started. Once steady-state operation is achieved, operation
activities will continue to assure snooth operation.

The mai ntenance is conprised of a series of activities
carried out to ensure that equipnent, systens and facilities are
able to performas intended and/or to provide consistent
performance of the treatnent equi prment.
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The follow ng sections describe start-up operations of an
LFG coll ection and control using a flare-blower station. The
start-up procedure proceeds follow ng a planned sequence of
events on each conponent of the collection system

8.2 MWELLS

8.2.1 Prestart-up Checkout.

Prior toinitiating start-up of the gas wells, each gas well
w Il be reinspected for conpletion by the engi neer against the
checklist conpleted during the construction and quality control.
Al wells wll be inspected against construction drawings to
verify that there are no outstanding construction issues.

8.2.2 Prestart-up Testing

Pretesting may include pressure or vacuumtests and/ or valve
rating tests. The prestart-up testing on the wells can be
omtted if it has been checked and tested by the field inspector
during construction and there are no nodification or off-
specification materials used in the construction.

8.2.3 Start-up
During start-up, each well head valve will be fully open. It

is possible to optim ze the conposition of the recovered gas
(percent nethane) by maki ng adjustnents based on the chem cal
anal yses of the landfill gas at different well heads.
(bservation, sanpling and pressure and fl ow rate neasurenents at
the well head will be conpared to design paraneters to ensure that
the systemis operating as expected.

Once the systemis running at or close to the expected set
points, the entire system should be checked. Monitoring data
includes the flow, the pressure, and the tenperature at each
extraction well and at all test points in the system The
operating data are then conpared to equi pnent perfornmance for
di scr epanci es.

At | east two sets of neasurenents should be taken at each
well for the first 3 to 4 days of start-up to adjust the valves
to maintain the desired percent CH, and/or O at the well head.
After 3 to 4 days, the observations and necessary adjustnents
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w Il be reduced to one observation per day for the next 10 to 14
days. Following this first 2-week adjustnent period,
observations should be nade every other day for an additional 2
weeks.

As discussed in the previous chapters, mlitary solid waste
landfills usually do not produce a high percent CH, as do MSW
andfills, therefore adjustnent of valves for steady-state
operation should be based on chem cal anal yses of the system
i.e., oxygen content in the LFG An oxygen content |ess than
five percent should be maintained at the well head to prevent
underground fire and or expl osion.

Monitoring of pressure and flow rate on nultiple well heads
will require one internal and one perineter well to be sel ected
fromeach landfill area for nonitoring. Flowrate wll be
measured at the flow neter installed on the well head. The
moni tors shoul d be spaced at distances from each wel | head
measuring 25, 100 and 200 feet fromthe well selected for
testing. Mnitoring frequencies specified above for the gas
well's apply also to these nonitoring | ocations.

Information that will be coll ected incl udes:

gas flow rates;

appl i ed vacuum

baronetric pressure;

tenperature; and

basel i ne chem cal quality paraneters CH,, CO and O

Al'l data collected and conditions observed will be noted in
a log so that future nonitoring activities can be referenced to
t hese baseline conditions. Additional nonitoring recomendations
and sanpling nethodol ogies are provided in the LFG Col | ection
System Monitoring Plan as described in Section 4.7.
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8.3 COLLECTI ON LATERAL

8.3.1 Prestart-up Checkout

The laterals will be inspected by the field engineer to
ensure all isolation valves and nonitoring station valves are
fully open. Al vacuum gauges installed at various |ocations on
the wells and nmanifold network are checked for proper operation
and set points.

8.3.2 Prestart-up Testing

Safety shut down conditions will be tested manually to
i nspect the proper operation of safety shut down sequences. These
conditions will apply principally to the blower and flare unit
syst ens.

8.3.3 Start-up
Pressure. and flow rate neasurenments will be obtai ned at

each collection lateral nonitoring station and be conpared to
design paraneters. Monitoring frequencies for the collection
| ateral should coincide with that of the gas wells.

8.4 CONDENSATE CO.LECTI ON SYSTEM

8.4.1 Prestart-up Checkout

Before start-up of the condensate collection system each of
the renote sunps will be inspected to ensure that the punp is
properly installed. Hgh liquid |evel alarnms as well as punp
on/off level controls should be checked for proper installation.
The central knock-out pot will be inspected to ensure that the
tank and punps are in satisfactory condition and that the
di scharge val ves are positioned to permt free drainage of
condensate to the condensate storage tank.

8.4.2 Prestart-up Testing

The punps in the renote sunps as well as the condensate
storage tank will operate on levels wth operating ranges as
projected on the construction drawi ngs. Actual punp cycle tines
wi |l be dependent on the rate of condensate collection which may
not neet design predictions. These punps can be inspected for
operation using tap water. Should condensate levels build-up to
unacceptable levels in the tank (i.e., 80 percent), condensate
nmust be renoved and hauled to a disposal facility. Safety
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shutdown conditions will be initiated manually and proper
operation of safety shutdown sequences w |l be inspected.

8.4.3 Start-up
Start-up of the condensate collection system begins after

all conponents of this system have been tested and certified for

operation. Once steady-state operation is achieved, operational

efficiency data will be collected at each sunp. Information that
wi Il be collected includes:

° condensate generation rates, and
o punp cycl es.

Conditions will be noted in a log so that future nonitoring
activities can be referenced to these baseline conditions.

8.5 BLOWER
The follow ng activities relate to all three-phases of the
start-up for the bl ower.

8.5.1 Prestart-up Checkout

Prestart-up checkout of the blower is perforned by the field
engi neer to ensure that the unit is properly installed. Control
devi ces such as a clock that record cunul ative hours of run-tine,
an odoneter that records the nunber of cycles should be checked
for proper setting. The blower should al so be checked for proper
oil level and ready for start-up.

8.5.2 Prestart-up Testing

Safety shut down conditions will be initiated manually to
i nspect proper operation of safety shut down sequences. Noise
level wll be neasured to check conpliance with OSHA regul ati on
(85 dB at 5 feet).

8.5.3 Start-up
During start-up, the pressure controls on the blower wll

be adjusted for m ninumvacuumto identify any defects in the

bl ower assenbly. The vacuum pressure will be slowy increased to
permt the systemto stabilize increnentally. Increnental
increase in pressure permts periodic inspection of the gas

well's and collection |ateral system Follow ng increnental
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increase to full operating conditions, the gas well bal ancing
activities wll be initiated.

During start-up, bl ower anperage should be nonitored to
determ ne the | oad placed on the blower. Excessive anperage nay
indicate | ow fl ow and/ or hi gh vacuuns across the bl ower, which
could lead to overheating. Excessive anperage may al so indicate
that the blower is undersized. Operating conditions such as the
flow rate, operating pressure and pressure drops should be noted
on a log for future nonitoring activities. Additional nonitoring
needs are discussed in the LFG Coll ection System Monitoring Pl an,
Section 4.7.

8.6 FLARE AND APPURTENANCE

8.6.1 Prestart-up Checkout

Prestart-up checkout of the flare is perfornmed by the field
engi neer to ensure that the unit is properly installed. In
addition, flare appurtenances such as the flanme arrestor, the
fl ame detector, the fuel-assisted device, and the water seal tank
shoul d be verified for proper installation. The flanme arrestor
seal s shoul d be checked on both ends. The tenperature control
devices on the flare should be checked for proper setting.

8.6.2 Prestart-up Testing

The flame detector safety shut down conditions of the inlet
valve due to flare tenperature will be initiated manually to
i nspect proper operation of safety shut down sequences. The pil ot
light will also tested for operability.

8.6.3 Start-Up
Start-up procedures for control devices should follow those

prescribed by the manufacturer. Pressure drop across the flane
arrestor shall be measured to ensure conpliance with design |evel
(AP < 3').

Once steady-state operation is achieved, condensate

aspiration wll comence and plans wll be made for inplenenting
the flare conpliance test as described in the specification.
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8.7 MODE OF OPERATI ONS

8.7.1 Manual Operation

An |l andfill off-gas collection and control systens desi gned
for manual operation will enploy the | east conpl ex degree of
aut omati on while maxi m zing operator interface. Controls wll be
limted to local nonitoring of system pressures, tenperatures,
fl ow and gas conposition. Valves used to throttle flow and
bal ance the collection systemw || be equi pped wi th manual
operators. Condensate collection and control systens can enpl oy
manual drai nage devi ces.

CGeneral ly, designs incorporating nmanual operation would be
l[imted to collection and control of the off-gas. The LFG off-
gas treatment systens, if incorporated, usually involve nore
conpl ex control schenes.

8.7.2 Autonmatic Operation

The degree of automation incorporated into the system design
is generally dependent upon the conplexity of the treatnent
system the renoteness of the site, and nonitoring and control
requi renents. An evaluation (trade-off) is usually carried out
to conpare the initial capital cost of the instrunentation and
control equi pnment and the |abor cost savings in system operation.

8.7.3 Unattended Qperation

Systens designed for unattended operation would incorporate
the greatest degree of automation of systemcontrols. Control
schenes may include the use of renotely | ocated PLCs, renote data
acquisition, nodens, and radio telenetry. System nechanical and
el ectrical conponents would be selected on the basis of optinum
reliability while requiring m ni mum mai nt enance and adj ust nent .

8.8 OPERATI ON CONCERNS

8.8.1 Equipnent quality Problens

Techni cal problens associated wi th equi pnmrent when used for
LFG applications can result due to chlorinated and toxic
conpounds, particul ates, and reduced heating val ue.
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Component mal functi ons or breakdowns are undesirabl e but
neverthel ess inevitable during the operating lifetinme of an LFG
recovery system The best way to react to these setbacks is
t hrough a rigorous O&M pl an, which not only prevents many
probl ens that m ght arise out of neglect, but also allows the
operator to anticipate, through performance trends, when a
particul ar conmponent is likely to break down. In such a case,

t he operator can plan ahead by taking the proper neasures,
whether it be calling a vendor for service or ordering a new
part. In this manner, |engthy shutdowns can be | argely avoi ded.

8.8.2 dimte

Climate can play a large role in the day-to-day operation of
an LFG system Tenperature fluctuations can result in the
nat ural production of nore or |less CH,, which can cause bl owers
and treatnment systens to performinefficiently. If the landfil
i's not adequately capped, periods of heavy precipitation can |ead
to the renoval of |arge volunes of water along with the gas.
This water can be harnful to the blowers if not renoved, and may
require treatnment before discharge.

8.8.3 Vandalism

Vel | heads and val ves shoul d not be exposed to the dangers of
tanpering, vandalism or accidental damage. They should be
protected by | ockable covers with either renovable or |ockable
val ve handl es.

8.8.4 State Laws

The operator of an LFG facility nust know applicable state
| aws. Most states set their own progranms. Many states have
regul ations nore stringent than those in RCRA. A facility can be
in conpliance with RCRA and still in violation of state | aw

8.9 MAI NTENANCE REQUI REMENTS

The operation and mai ntenance (O&) of an LFG managenent
system shoul d be structured to nmaintain the operation goals
(i.e., 98 percent reduction of NMOC). An O&M program can be
divided into the foll ow ng categories:
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° routi ne O&M
° non-routi ne mai nt enance, and
° ener gency servi ces.

8.9.1 Routine Mintenance

A routine inspection of the entire system should be
performed on a regular basis, wth the interval depending on the
specific system For exanple, naintenance and inspection at the
bl ower/flare station is performed weekly. During the inspection,
the integrity of the wells and header piping should be visually
checked and any damage noted. Pressure and tenperature data
shoul d al so be collected and mai ntained for key |ocations
t hroughout the process.

A Routine mai ntenance programincl udes periodi c maintenance
and preventive mai nt enance.

Peri odi ¢ mai ntenance includes testing and checking of the
fol | ow ng conponents:

extraction wells,

col | ecti on header,
nmonitoring wells and probes,
oi |l change on bl ower,

flame arrestor cleaning,
condensat e handl i ng,

gas detection system and
pilot/auxiliary fuel.

Pilot/auxiliary fuel refilling and equi prment cleaning should
be performed at | east weekly. In particular, the conbustion
mechanismw ||l require regular cleaning to assure that the gases
are burned conpletely. Ar and oil filters should be checked and
changed routinely after a certain nunber of hours as recommended
by the manufacturers. This wll prevent nore costly and time-
consum ng repairs down the line.

Preventi ve mai nt enance i ncl udes:

° bl ower bearing | ubrication,
° fl ame sensor cl eaning, and
° bl ower/flare station conponents.
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Regul ar oil and lubrication changes should al so be perforned
on the bl ower, conpressor, gear box and conbustion systens. This
wi Il help ensure that the process operates snoothly and
efficiently, and it al so reduces the chance of costly downtine
associated wth | arger repairs.

8.9.2 Non-routine Mintenance
Non-routi ne nai ntenance activities consist of corrective
repair or maintenance work identified during the routine

i nspecti on. These may i ncl ude:
o repair or replace failing conponents,
° testing and adjusting collection systemif air

intrusion i s observed.

8.9.3 Energence Services

Emer gency services are those requiring imedi ate response to
prevent human injury, property damage, or regul atory non-
conpliance. These activities may include:

° responding to systemfailure or shut down,
° execute contingency plans, if required.

8.9.4 Equipnent Calibration

The instrunents used for measurenents are customarily
correct to wthin a certain percentage of the "true" value. This
accuracy is generally expressed by the instrunment's manufacturer
as the "inherent error of the device." Instrunent calibration
does not lead to elimnation of error; it does allow the
equi pnent to provide representative nunbers for the subject
measurenent to the best of the machinery's ability. Routine
calibration and servicing are necessary to assure the quality of
measur enents made using these instrunents. Permanently installed
equi pnent used for neasurenents of record should be calibrated
according to manufacturer's recomendati ons and quality assurance
program
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8.9.5 System Adjustnent Based on Mnitoring Data

Landfill operators have to adopt a variety of nonitoring
paraneters, techniques, and frequencies to bal ance the vacuum
systemso as to collect as nuch gas as practicable and or contain
the LFGin all parts of the landfill. For exanple, the gas flow
rate at the station nmay need to be adjusted due to landfill aging
and greater gas generation. Adjustnents of flowrate are usually
acconpl i shed by partially opening or closing the valve on the
bl ower inlet side.

8.10 SAFETY CONSI DERATI ONS

Appropriate safety and health procedures shall be devel oped
and followed for all aspects of LFG recovery installation and
operation. The applicability of 29 CFR 1910.120(b) and 29 CFR
1926. 65(b) should be determ ned before enforcing the requirenents
of this paragraph. Both the contractor and U.S. Arny Corps of
Engi neers (USACE) personnel shall conply with all applicable 29
CFR 1910 and 1926 standards requirenents for a contractor Safety
and Health Program (SHP) and a Site-Specific Safety and Heal th
Plan (SSHP). The SSHP shall al so be devel oped in accordance with
ER 385-1-92. In conjunction with federal regulation conpliance,
the contractor and USACE personnel shall conply with al
pertinent provisions of USACE Safety and Heal th Requirenments
Manual , EM 385-1-1. Wiere there is overlap between the federal
requi renments and USACE requirenents, the contractor shall adhere
to the nore stringent. |In certain instances, state and/or |ocal
safety and health requirenents nay al so be applicable. 1In those
i nstances, the contractor shall be responsible for the know edge
of and conpliance with the state and/or local requirenents. In
all cases, the nost stringent of the regul ations shall apply.

The SSHP nonitoring provisions shall include work area
monitoring for the presence of expl osive gases which may endanger
wor kers, and otherw se, for the presence of any O, depleting or
0,-di spl aci ng gases. The explosive/inert gas nonitoring is in
addition to the site-specific worker exposure nonitoring to be
identified in the SSHP for the project. The SSHP provisions
shal | give special consideration to other safety and health
i ssues unique to LFG applications, including, but not l[imted to,
noi se protection (especially around the bl owers), adequate
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ventilation (for indoor blower housings), and tenperature
extrenes (especially during periods of unusually warmor cold
weat her) .

The follow ng guidelines should be foll owed when worki ng at

a landfill in the presence of potentially dangerous gases:
° No person should enter a vault or a trench on a
landfill without first checking for the presence of

CH,, C0, or other toxic gases. The person should al so
wear a safety harness with a second person standi ng by
to pull himor her to safety.

° Anyone installing wells in a landfill should wear a
safety rope to prevent fromfalling in the borehole.
Open hol es shoul d be covered when they are |eft
unat t ended.

° Snoki ng shoul d be prohibited on the landfill where
drilling, excavation, or installation of equipnent is
taking place or where gas is venting fromthe landfill.

° Col l ected gas froma nechanically evacuated system
shoul d al ways be cleared to mnimze air pollution and
any potential explosion or fire hazard.

° CH,gas in a concentration of 5 to 15 percent is an
expl osive m xture. Gas accumnul ati ons should be
monitored in an enclosed structure to insure that
expl osive conditions are avoided, and if detected,
appropriate response is taken to avoid a source of
ignition and to vent the structure.

Al'l personnel working on the landfill nust be provided
training regarding the dangers posed by LFG Personnel operating
safety equi pnment around the landfill nust be thoroughly trained

inits use and have a cl ear understandi ng of the neaning of
observations made with the nonitoring equi pnent. Mnitoring
equi pnent nust al so be periodically calibrated to ensure
continued accuracy in the results.
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